CM 




CO 




lu <r 
O ^ 

LU <t 
CC Q 



SET A RELATIVE PHASE OF RCLK AND DISTRIBUTED CLOCK 
SIGNALS AT THE TARGET IC DIE TO A NOMINAL VALUE 



404 



SET A RELATIVE PHASE OF TCLK AND DISTRIBUTED CLOCK 

SIGNALS AT THE TARGET IC DIE TO ONE OF A NUMBER 
OF PREDETERMINED, DISCRETE TRANSMIT PHASE VALUES 



COMPARE INCOMING AND OUTGOING DATA SYMBOLS, WHERE 
THE OUTGOING SYMBOLS HAVE BEEN TRANSMITTED BY THE 
TARGET IC DIE ACCORDING TO THE RELATIVE PHASE SETTING 
OF OPERATION 408 AND WHERE THE INCOMING SYMBOLS HAVE 
BEEN RECEIVED BY THE TARGET IC DIE ACCORDING TO THE 
RELATIVE PHASE SETTING OF OPERATION 404 



408 



412 



REPEAT OPERATIONS 408-412 FOR ALL OTHER TRANSMIT 
PHASE VALUES AND RECORD THE RESULTS OF THE 
COMPARISONS AS PASS OR FAIL VALUES 



416 



SET THE RELATIVE PHASE OF TCLK AND DISTRIBUTED CLOCK 
SIGNALS TO A TRANSMIT PHASE VALUE CLOSEST TO 
(TCLK_PASS_HIGH + TCLK_PASS_LOW)/2 WHERE 
TCLK_PASS_HIGH IS THE GREATEST, PASSING TRANSMIT 
PHASE VALUE AND TCLK_PASS_LOW IS THE SMALLEST, 
PASSING TRANSMIT PHASE VALUE RECORDED IN 
OPERATION 416 



420 



T 



0 



FIG. 4 



SET A RELATIVE PHASE OF RCLK AND DISTRIBUTED 
CLOCK SIGNALS AT THE TARGET IC DIE TO ONE OF 
A NUMBER OF PREDETERMINED, DISCRETE RECEIVE 
PHASE VALUES 



424 



COMPARE INCOMING AND OUTGOING DATA SYMBOLS THAT 
HAVE BEEN RECEIVED AND TRANSMITTED, RESPECTIVELY, BY 
THE TARGET IC DIE ACCORDING TO THE RELATIVE PHASE 
SETTINGS OF OPERATIONS 420 AND 424 



428 



REPEAT OPERATIONS 424-428 FOR ALL OTHER RECEIVE 
PHASE VALUES AND RECORD THE RESULTS OF THE 
COMPARISONS AS PASS OR FAIL VALUES 



432 



SET THE RELATIVE PHASE OF RCLK AND DISTRIBUTED CLOCK 
SIGNALS AT THE TARGET IC DIE TO A RECEIVE VALUE 
CLOSEST TO (RCLK_PASS_HIGH + RCLK_PASS_LOW)/2 
WHERE RCLK_PASS_HIGH IS THE GREATEST, PASSING 
RECEIVE PHASE VALUE AND RCLK_PASS_LOW IS THE 
SMALLEST, PASSING RECEIVE PHASE VALUE RECORDED 
IN OPERATION 432 



436 



FIG. 5 
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FIG. 6 

TCLK BIAS VALUES (PSEC) 
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AVERAGE OF HIGHEST AND CENTR0ID 
LOWEST TCLK, RCLK 



FIG. 7 



SET TCLK_1 TO A MIDPOINT. 
804 

t ~ 

SET TCLK_2 TO THE LOWEST VALUE THAT YIELD PASSING 
COMPARISON RESULTS. 
808. 

t 

SET RCLKJ TO A HIGH VALUE AND DECREASE UNTIL THERE 
IS A FAIL OR A LIMIT HAS BEEN REACHED. 
812 

i ~ 

ADD THE LOWEST PASSING TCLK.2 VALUE AND RCLKJ 
VALUE (E.G. IN PICOSECONDS) TOGETHER AND STORE. 

814 

I 



SET TCLK_2 TO THE HIGHEST PASSING VALUE. 
818 

♦ 

START WITH THE LOWEST RCLKJ VALUE AND INCREASE 
UNTIL THERE IS A FAILURE OR A LIMIT IS REACHED. 

m 

ADD THE VALUES FOR THE HIGHEST PASSING TCLK_2 AND 
RCLKJ TOGETHER AND STORE. 
824 

t 

ADD THE HIGHEST AND LOWEST TCLKJ VALUES TOGETHER 
AND DIVIDE BY 2 TO GET A MIDPOINT. 

828 

I 

FIND THE TCLKJ VALUES THAT ARE IMMEDIATELY ABOVE 
AND IMMEDIATELY BELOW THE MIDPOINT COMPUTED IN 
OPERATION 828. 
832 

+ 

FIND THE VALUE OF TCLK_MIDPOINT_HIGH AND RCLKJ , OR 
TCLK_MIDPOINT_LOW AND RCLKJ THAT IS CLOSEST TO THE 
MIDPOINT COMPUTED IN OPERATION 828. 

m 

t 

SET TCLKJ TO THE VALUE FOUND IN OPERATION 834, AND 
REPEAT OPERATIONS 804-834 FOR RCLK_2. 
84Q 



FIG. 8 



AUTOMATICALLY DETECT AND COMPENSATE FOR A SIGNALING 
IMBALANCE (THAN A NOMINAL SIGNALING PULL-UP OR PULL-DOWN 904 
CURRENT), BY EXECUTING INSTRUCTIONS TO INCREASE OR 
DECREASE DRIVE STRENGTH OF A PULL-UP OR PULL-DOWN 
ON A TRANSMISSION LINE THAT COUPLES FIRST AND 
SECOND IC DIES OF A SYSTEM. 



908 



PERFORM A WRITE CYCLE FROM THE FIRST IC DIE TO THE SECOND 
IC DIE VIA THE TRANSMISSION LINE, TO WRITE DATA TO THE 
SECOND IC DIE. 



912 



CHANGE CLOCK-DATA SKEW IN THE POSITIVE DIRECTION UNTIL 
THERE IS A FAILURE WHILE READING THE DATA BACK FROM 
THE SECOND IC DIE USING THE FIRST IC DIE. 

I 

CHANGE CLOCK-DATA SKEW IN THE NEGATIVE DIRECTION UNTIL L 916 
THERE IS A FAILURE WHILE READING THE DATA BACK FROM THE 
SECOND IC DIE USING THE FIRST IC DIE. 



T 



SET THE OPERATING POINT FOR CLOCK-DATA SKEW IN THE SYSTEM 920 

TO BE THE MIDPOINT BETWEEN THE MOST POSITIVE FAILURE 
POINT (OPERATION 912) AND THE MOST NEGATIVE FAILURE POINT 
(OPERATION 916) 



T 



CHANGE ON ON-DIE, VOLTAGE REFERENCE, THAT IS USED 
TO COMPARE AGAINST A TRANSMISSION LINE SIGNAL 
LEVEL TO DETECT A RECEIVED DATA SYMBOL, WHILE 
RUNNING A READ CYCLE, UNTIL WRONG DATA IS READ. 



924 



T 



SET THE OPERATION POINT FOR THE ON-DIE, VOLTAGE REFERENCE 
TO THE MIDPOINT BETWEEN THE HIGHEST FAILURE POINT AND 
THE LOWEST FAILURE POINT OBTAINED IN OPERATION 924. 
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FIG. 9 
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FIG. 10 
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